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1.0 INTRODUCTION 


The purpose of the Entry Sumnary Document Is to provide a single 
source of entry crew procedures information for use in flight plan- 
ing, crew training and preparing onboard data. This document describes 
these crew procedures for the C-Prime Mission. 

The procedures contained in this document are divided into lunar return 
entry procedures and earth orbital entry procedures. The lunar return 
entry procedures are presented in a continuous timeline while the earth 
orbital entry procedures are subdivided into deorbit preparation, de- 
orbit, and entry procedures. This subdivision of the procedures is 
necessary to include the two types of deorbit burns (PGNCS/SCS SPS burn, 
PGNCS/SCS RCS (Including Hybrid) burn). The deorbit preparation 
procedures and the entry procedures are compatTBle with each of the 
deorbit burn procedures. Preceding each set of procedures is a 
description of the major events that occur during the normal step by 
step execution of the procedures. 

The procedures which are contained in this document were derived al- 
most entirely from other documentation (see Section 7.0 REFERENCES). 

The procedures have not been verified on man-in-the-loop simulators 
such as the CMS to the extent of making numerous engineering runs. 

Four engineering runs were made on the CMS relative to entry proce- 
dures for the lunar return case (Section 3.0). There were no engineering 
runs made to verify the earth orbital deorbit preparation, deorbit and 
entry procedures (Section 4.0, 5.0 and 6.0). 

This is a control document, subject to review by all elements of the 
Apollo Program and to approval by the Crew Procedures Control Board. 
Comments should be directed to Mr. James 0. Rippey, Flight Procedures 
Branch, Flight Crew Support Division, Extension 3436 or to Mr. Willis W. 
Hinton, Jr., Apollo Flight Crew Support Group, Houston Operations, 
McDonnell Douglas Astronautics Company, Extension 6101. 
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ENTRY SUMMARY DOCUMENT 


2.0 LIST OF ACRONYMS AND ABBREVIATIONS 


ACCUM 

ADR 

AMP 

ANT 

AOH 

ASSIST 

BBA 

BCN 

BEF 

BETA 

BMAG 

CBN 

CDR 

CDU 

CKT 

CM 

CMC 

CMD 

CMP 

COAS 

COMM 

COMP 

CMPS 

CMS 

CRYO 

CSS 

CSM 

CTR 

C/WS 

DAP 

DET 

DISCH 

DL 

DSKY 

E 

ECA 

ECS 

El 

E^!ER 

EMS 

EPS 

ESS 

EST 

EVAP 

EXCH 


Accumulator 

Address 

Amplifier 

Antenna 

Apollo Operations Handbook 
Assistance 
Backup Bank Angle 
Beacon 

Blunt End Forward 

CMC Commanded Bank Angle 

Body Mounted Attitude Gyro 

Cabin 

Commander 

Coupling Data Unit 
Circuit 

Command Module 

Ccaomand Module Computer 

Command 

Command Module Pilot 

Crew Optical Alignment Sight 

Communications 

Computer 

Command Module Procedures Simulator 
Command Module Simulator 
Cryogenic 

Computer Subsystem 
Conmand Service Module 
Counter 

Caution Warning System 
Digital Auto Pilot 
Digital Event Timer 
Discharge 

Drag Acceleration at Sklpout 
Display and Keyboard 
DSKY Enter 

Electronic Control Assembly 
Environment Control Subsystem 
Entry Interface 
Emergency 

Entry Monitor System 

Electrical Power Subsystem 

Essential 

Establish 

Evaporator 

Exchange 



- 3 - 


2.0 LIST OF ACRONYMS AND ABBREVUTIONS (continued) 


FCSM 

FDAI 

FLT 

FUNC 

FWD 

6 

G&C 

GET 

GDC 

GLY 

6MBL 

6&N, G/N 

GND 

GPI 

G-V 

HA 

HE 

HP 

HTR 

IMP 

IMU 

L/D 

LD6 

LEB 

LMP 

LV 

MAN 

MCC 

MESC 

MGA 

MK 

MNVR 

MON 

MTR 

MTVC 

N 

OPT 

ORIEN 

02 

P 

PGA 

PGNCS 

PIPA 

PL 

PLSS 

POSS 


Flight Combustlor. Stability Monitor 

Flight Director Attitude Indicator 

Flight 

Function 

Forward 

Acceleration in Earth Gravitational Units 

Guidance and Control 

Ground Elapsed Time 

Gyro Display Coupler 

Glycol 

Glmbal 

Guidance and Navigation 
Ground 

Glmbal Position Indicator 
Acceleration-Velocity 
Height of Apogee 
Helium 

Height of Perigee 

Heater 

Impulse 

Inertial Measurement Unit 
Lift to Drag Ratio 
Landing 

Lower Equipment Bay 
Lunar M^ule Pilot 
Local Vertical 
Manual 

Midcourse Correction 

Master Event Sequence Controller 

Middle Glmbal Angle 

Mark 

Maneuver 

Monitor 

Motor 

Manual Thrust Vector Control 

DSKY Noun 

Option, Optics 

Orientation 

Oxygen 

Fitch or CMC Program 
Pressure Garment Assembly 

Primary Guidance, Navigation and Control System 
Pulse Integrating Pendulous Accelerometer 
Planet 

Portable Life Support System 
Possible 


% 
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2.0 LIST OF ACRONYMS AMD ABBREVUTIOHS (continued) 


PRIM 

Prlnery 

PRPLMT 

Propellent 

PSIA 

Pounds Per Square Inch Absolute 

PTT 

Push to Talk 

PWR 

Power 

R 

Roll or CMC Routine 

Rl, R2, R3 

Register 1, 2, 3 

RAD 

Radiator 

RCDR 

Recorder 

RCS 

Reactloa Control System 

REFSMMAT 

Reference to Stable Member Matrix 

REL 

Relief 

RET 

Reentry Elapsed Time (Lunar Return ( 
Elapsed Time (Earth Orbital Case) 
RET is zero at RRT. For earth or! 
zero at the deorb It burn time. 

RHC 

Rotational Hand Controller 

RMG 

Range 

ROU 

Routine 

RRT 

Reentry Reference Time (Nearest who! 
400K' altitude) 

RSI 

Roll Stability Indicator 

RTGO 

Range to Go 

SA 

Shaft Angle 

SCS 

Stabilization and Control System 

SEC 

Secondary 

SECS 

Sequential Events Control Subsystem 

SEL 

Select 

SEP 

Separation 

SEQ 

Sequential 

SM, S/M 

Service Module 

SPS 

Service Propulsion System 

STBY 

Standby 

TA 

Trunnion Angle 

TB 

Talkback Display 

TBD 

To Be Determined 

TERM 

Terminate 

TF 

Time From 

IFF 

Time of Freefall 

TFI 

Time From Ignition 

THBWLS 

Thumbwheels 

THC 

Translational Hand Controller 

TIG 

Time of Ignition 

TK 

Tank 

TLM 

Telemetry 

TRNFR 

Transfer 

TVe 

Thrust Vector Control 


For luner returns 



2.0 LIST OF ACRONYMS AND ABBREVUTIONS (continued) 


V 

Velocity or DSKY Verb 

VDC 

Volte Direct Current 

VG 

Velocity To Be Gained 

VIO 

Inertial 'Velocity 

VL 

Sklpout Velocity 

VLV 

Valve 

VM 

Velocity Measured 

T 

Yaw 
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3.0 LUNAR RETURN ENTRY 

The lunar return entry procedures presented in this document 
begin at the completion of the final transearth MCC two hours 
prior to reaching El and continue through earth landing, A 
major portion of the rationale used in developing these pro- 
cedures was obtained from References (1) through (5). Reference 
(6) contains the procedures prior to and including the final 
MCC. 

3.1 Major Events 

Following the final transearth MCC, system checks and entry 
preparations are made, the PAD data and the CMC are updated, 
and the entry sequence is initiated followed by CM/SM separation 
and entry. An entry timeline illustrating these events is 
shown in Figure (1) and covers the time period following the 
final transearth MCC through earth landing. A discussion of 
each of the major events in the entry timeline follows. 

3.1.1 Establish Post Burn Attitude Control Mode 

The DAP data load routine is called and an attitude deadband 
of 5.0 degrees and a rate deadband of 0.5 degrees per second 
are established in order to conserve RCS propellant. The DET 
is set to count up/down (crew preference) to RRT. The time 
tags given in the procedures (Section 3.2) are shown as negative 
prior to RRT. 

3.1.2 ECS Monitoring Check 

This check is included as part of the entry vehicle preparation 
as outlined in the AOH, Reference (7). The procedures for per- 
forming this check were copied verbatim from the AOH and no 
attempt will be made to validate the procedures on the CMS. 
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• 2:00 
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3 PRESSURE SUIT CIPCI'IT AHP PPA CI’ECK AT 5.0 PSIA 


-1:40 


4 CH PPOPI'LSIPN SV«Tr" CHFCK 

5 r/!'S OPEPATIPNAL CHECK 

6 STPI'i LOOSE OEA» 


-1:30 


IMI REALIPNHEf’T 


- 1-20 


8 rnc DRIFT CHECK 

9 PAHEHKER TP 'NT»V »TTIT”nF 

10 PYPP PATTEBV CHECK 

n PANEL 8 CIRCUIT PREAKE® CHECK 


• 1:10 


12 C»* ®C' PREHEATINfi PPFPA»"TTPf' 
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13 E'iS SELF TEST 


14 fine DRIFT CHECK. 


-0:50 


15 CH PCS HEATINR CPHRLETIph 

16 C« RCS CHFC' 

17 cue AflP P'O DATA I'PPATE 


-0-40 


18 EHS IN1TIALI2AT!''N (PAfWF 'NC VFLrCTT'') 

19 »S1 TEST AND ALIC-W'Etr 


-0 20 


- 0:10 


20 SEPARATION CHECKLIST 

21 P61 (ENTRY PPEPARATIPH ppproami 

22 P62 (CH/SH EEPARATIPM "'IP P®F-FI'TPV "A'lFi'VFP PPPOP"H) 

23 MANEUVER TO (>•/<»* SEPARATIPfl "ITIT'iPP 

24 CM/SH SEPARATIPH 

25 MANEUVFR TO H0RI2"t: TRACK /TTITIIDE 

2S ESTABLISH HPPI7P|I TRACK "T'lTUDF CPNTPOL ”PDF 

27 P63(ENTRY INITIALIZATION PRPCRAH) 


- 0:00 


28 HORIKK check 

29 0.050 SWITCMINO ANP P64 (ENTRY POST 0.050 PPPfipAH) 

30 P6NCS 0.050 CHECK 

31 0.056 CORtlOOR VERIFICATION CHFCK 

32 EPS C^/nO .10 DECISION 

33 Pones OO/NO on CHECK 

34 PCS (ENTRY UP cnfiTPPL PROORAH) 

31 PM (ENTRY BALLISTIC PPOORAH) 

3C P67 (ENTRY FINAL PHASE PPOORAH) 

37 EARTM LANOINR PHASE. 
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3.1.3 Pressure Suit Circuit and PGA Check at 5.0 PSIA 
The comments In Section 3.1.2 apply to this section also. 

3.1.4 CM Propulsion System Check 

The comments .n Section 3.1.2 apply to this section also. 

3.1.5 C/WS Operational Check 

The comments In Section 3.1.2 apply to this section also. 

3.1.6 Stow Loose Gear 

The comments In Section 3,1.2 apply to this section also. 

3.1.7 IMU Realignment 

The IMU Is realigned to REFSMMAT (option code 3) via P52 (IMU 
Realignment Program). If the gyro torquing angles are greater 
than one degree and a subsequent fine align check confirms the 
IMU attitude, then the IMU has drifted excessively since the 
last alignment and should not be used for entry. In this case, 
an EMS entry should be flown under SCS control. 

3.1.8 GDC Drift Check 

The GDC Is checked for excessive drift by comparing the two 
FDAI's. If the drift rate Is greater than 10 degrees per hour, 
then the rate source Is switched from BMAG's 2 to BMAG’s 1. The 
GDC Is realigned to the IMU In preparation for another drift 
check (step 14 in the procedures). 

3.1.9 Maneuver to Entry Attitude 

The eSM Is rolled to a heads down orientation and Is pitched and 
yawed to the pad values for entry gimbal angles. The maneuver 1s 
performed under .^CS control while the control mode Is selected real 
time by the COR. An option Is given which allows the DAP to perform 
the maneuver If desired. 
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3.1.10 Pyro Battery Check 

The comments in Section 3.1.2 apply to this section also. 

3.1.11 Panel 8 Circuit Breaker Check 

The comments in Section 3.1,2 apply to this section also. 

3.1.12 CM RCS Preheating Preparation 

The comments in Section 3.1.2 apply to tnis section also. 

3.1.13 EMS Self Test 

The EMS self test routine is used prior to entry to assure 
maximum confidence in EMS operation. The tests are: 

(1) Checks lower trip point of .05g comparator 

(2) Checks upper trip point of .05g comparator 

(3) Checks lower trip point of corridor verification comparator 

(4) Checks range-to-go integrator circuits, g-servo circuit, 

6-V plotter, and range-to-go circuits 

(5) Checks the high trip point of the corridor verification 
comparator. 

The EMS malfunction procedures in the AOH will be referred to if 
the EMS fails any of the self tests. 

3.1.14 GDC Drift Check 

A second GDC drift check is performed since the rate source may 
have been changed from BMAG's 2 to BMAG's 1 in the first drift 
check. If both drift checks fail, the GDC has failed. If the 
first check fails and the second check passes, BMAG's 2 have 
failed and BMAG's 1 are used for the rate source. 



- 10 - 


3.1.15 CM-RCS Heating Completion 

The cements In Section 3,1.2 apply to this section also, 

3.1.16 CM-RCS Check 

A CM RCS check of each thruster ring Is performed, 

3.1.17 CMC and PAD Data Update 

At -00:45 the (^C update program Is selected to permit update of 
the landing point location and the state vector (time tagged at 
El). Voice communication Is used to update the entry PAD data. 

Also, the Mae West, helmets and gloves are donned at this time. 

3.1.18 EMS Initialization (Range and Velocity) 

The EMS is Initialized with the latest entry PAD values of velocity 
and range to go. If voice communication failed for the PAD update, 
the previous PAD values are used. If no PAD values of the EMS 
initialization parameters are available, the range-to-go and velocity 
computed In P-61 will be used to Initialize the EMS. 

3.1.19 RSI Test and Alignment 

Before aligning the RSI, a test on the RSI servo gain Is performed 
by moving the yaw attitude set thumbwheel through 45 degrees and 
observing the RSI track through the same angle. The RSI Is then 
aligned to zero degrees (lift up) to coincide with the planned lift 
vector orientation at 0.05g. The attitude set thumbwheels must be 
reset to the present IMU gimbal angles In order to realign the GDC. 

3.1.20 Separation Checklist 

At -00:25:00, the required system switches necessary for CM/SM 
separation are positioned. 


'i 


i 
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3.1.21 P61 (Entry Preparation Program) 

At -00:19:00, P61 is selected by the CMP. Target latitude and 
longitude and entry roll attitude are displayed and checked with 
PAD data. Parameters In the next two DSKY displays are recorded 
and checked with entry PAD data. If there was no entry PAD data 
(voice lost), the EMS Initialization data displayed (velocity and 
range-to-go) are used to Initialize the EMS. 

3.1.22 P62 (CM/SM Separation and Pre-Entry Maneuver Program) 

After the last PROCEED In P61 , P62 will be entered automatically. 

The DSKY will flash a separation request at this time. 

3.1.23 Maneuver to CM/SM Separation Attitude 

A pitch up maneuver of approximately 110 degrees from the O.OBg 
trim attitude Is required In order to put the horizon on the 31.7 
degree window mark. With the CSM under SCS control the CDR selects 
the proper control mode for performing the mapeuver. Upon com- 
pletion of the maneuver and at -00:17:00, a horizon check Is made. 

If the pitch gimbal angle Is not within five degrees of the expected 
value, the IMU has failed and Is No 6o for entry. After the check, 
the CSM Is manually yawed 45 degrees out of plane, and an SCS at- 
titude hold mode is established In preparation for CM/SM separation. 

3.1.24 CM/SM Separation 

CM/SM separation occurs at -00:15:00. Following separation, single 
ring RCS Is selected for attitude control. 

3.1.25 Maneuver to Horizon Track Attitude 

The CM Is manually maneuvered to the horizon track attitude which 
Is defined as follows: zero yaw, blunt end forward, zero roll 
(heads down/lift up), and pitch such that the horizon Is on the 
31 .7 degree window mark. 
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3.1.26 Establish Horizon Track 

The horizon view is maintained in the window during the final 
minutes before El by establishing a pitch rate with the RHC. 

After the desired pitch rate is established, the entry DAP is 
activated by a PROCEED from the DSKY V50N25 flash, but the SC 
control remains in SCS. The DSKY flashes target latitude and 
longitude and entry roll attitude again for a final check with 
PAD data. A PROCEED from this DSKY flash results in a final 
trim attitude display only if the CM X-axis is more than 45 
degrees away from the negative velocity vector. When tracking 
the horizon, the CM X-axis will normally be within 45 degrees 
of the negative velocity vector after approximately 12 minutes 
before El. 

3 . 1 . 27 P63 (Entry Initialization Program) 

After the last PROCEED in P62, P63 will be entered automatically 
after the CM X-axis is within 45 degrees of the negative velocity 
vector. P63 initializes the entry equations and checks accelero- 
meter outputs for 0.05g. The DSKY displays acceleration, inertial 
velocity and range to the target. 

3 . 1 . 28 Horizon Check 

A horizon check is made while approaching 0.05g. The FDAI scale 
is switched to 50/15 in order to display a maximum attitude error 
of 15 degrees on the error needles. While tracking the horizon, 
the pitch error needle should come off the peg shortly before two 
minutes before 0.05g. The pitch error needle should drive toward 
zero while approaching the time of 0.05g. After confidence is 
established in the PGriCS, the SC control switch is placed in the 
CMC position to relinquish CM attitude control to the DAP. If 
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the DAP does not respond properly, SCS control is again established 
and the CDR may fly to the comnanded roll angle in DSKY register 1 
when it becomes available In P64. 

Note that the procedures call for turning on both direct RCS 
switches before switching to CMC control. This gives the CDR the 
capability to assume manual attitude control by deflecting the 
RHC to the hard stop thus firing both RCS jets in the desired 
direction. In this mode, the DAP will not fire jets in the channel 
that has the RHC against the hard stop. However, as soon as the 
RHC is released, the DAP will again assume control in that channel. 
Therefore, whenever possible, SCS control should be established 
before taking over manual control of the spacecraft. 

3.1.29 O.OSg Switching and P64 (Entry Post O.OSq Program) 

If the EMS does not start at the RET of O.OSg + three seconds it 
is started manually. The EMS roll and O.OSg switch are turned on. 

P64 displays commanded bank angle, inertial velocity and altitude 
rate. 

3.1.30 PGNCS O.OSg Check 

The DSKY should change from P63 to P64 at the RET of O.OSg plus or 
minus five seconds. It not, the PGNCS is suspected of a malfunction, 

3.1.31 Corridor Verification Check 

If either the PGNCS of the PAD data indicates that the lift vector 
should be lift down at O.OSg, the CM should be immediately maneuvered 
to a lift vector down orientation (heads up). If the PGNCS indicates 
lift down the DAP will maneuver the CM to the lift down attitude. 

If the PAD indicates lift down and the PGNCS indicates lift up, then 
the CDR must establish SCS control and manually maneuver to the lift 
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down attitude. It should be noted that prior to O.OSg the CM 
will be In a lift vector up attitude because of the requirement 
for tracking the horizon at this attitude. 

3.1.32 EMS Go/No-Go Decision 

Ten seconds after the EMS starts operating, the EMS range counter 
should have counted down 60 + 7 nautical miles. If not, the range 
counter Indications should be Ignored. 

Immediately following O.OSg, continuous monitoring of several In- 
dicators Is required. The EMS trace g level Is continually 
compared with the Independent g-meter. If at any time they do 
not compare within reason, the PGNCS g Indication (N64) Is used 
as a third vote to Identify the failed component. 

The roll gimbal angle as Indicated by the roll bug on the tuA; 
should be monitored to verify that the DAP Is responding to tno 
CMC roll commands In DSKY register 1. If the DAP Is not respond tny 
and the FDAI roll attitude Is verified by the other FDAI (GDC rcll 
angle) and the RSI, SCS control should be established and the CD^ 
should fly the CMC roll commands. 

The g-v trace should be monitored for skipout or excessive g In- 
dications. If the EMS Indicates the need to reverse the lift 
vector orientation, the CM Is Immediately oriented per the EMS In- 
dication and the Independent g-meter Is used to verify the EMS 
Indication. If manual control Is established, the PGNCS roll 
command (after 1.4g) Is checked for compatlllllty with the EMS 
trace, and If they differ, the PGNCS g Indication Is used as a 
third vote to either return control to or fall the PGNCS. The 
PGNCS should maintain the Initial full lift up or down + 15 degrees 
until the acceleration level reaches KA (a guidance constant 
with nominal value of 1.384 g-units). 
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In the event of a P6NCS failure, the EMS Is to be used for entry 
control. The procedures In Section 3.2 are desiqned so that a 
switchover from the PGNCS to the EMS may be accomplished at any 
time during the entry. Procedurally this Involves establishing 
SCS control (moving the spacecraft control switch from CMC to SCS 
or turning the THC clockwise) and using the RHC to roll the space- 
craft (I.e., reorient the lift vector) In response to visual cues 
generated by the EMS. The following paragraphs present recommended 
piloting procedures for responding to the EMS visual cues. 

An entry can be thought of as consisting of two parts; a super- 
circular part (velocity greater than 25,500 feet per second) 
and a subcircular part (velocity less than 25,500 feet per second). 
During the supercircular portion of an EMS entry there are two 
Important considerations: (1) that the spacecraft will be captured 
by the earth's atmosphere and (2) that excessive g-loads will not 
be encountered. Initial atmospheric capture Is Insured for most 
points In the entry corridor with the lift vector up until after 
peak g. For shallow flight path angles (this Information will be 
on PAD data) It Is necessary to fly lift down until capture Is 
Insured and then fly lift up. After peak g Is reached, the pilot 
should roll the spacecraft (modulate the lift vector) to attanpt 
to fly a constant 4 g's during the supercircular portion of the 
entri. The bank angle should be such that the out-of-plane com- 
ponent of the lift vector Is always to the north of the orbit plane. 
The bank angle profile required to accomplish a constant 4-g 
trajectory varies as a function of the conditions at El and the L/D 
of the spacecraft. However, once a steady state 4-g condition has 
been established some lift down Is required to maintain this con- 
dition. A good rule of thumb Is "For higher velocities more lift 
down Is required to maintain a constant g level". As the velocity 
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approaches 25,500 feet per second the bank angle should approach 
90 degrees (zero lift down). During the supercircular part of the 
EMS entry, the pilot should be concentrating primarily on flying a 
constant 4-g trajectory. The " onset and g offset lines on the 
EMS scroll should also be monitored to insure that the EMS trace, 
never becomes tangent to either (this prevents excessive g»1oads 
and skipout). 

During the subcircular part of an EMS entry the pilot should be 
concerned with ranging to the target and monitoring the G*V trace 
for tangency to the g onset lines (to prevent excessive g*1oads). 
Based on CMPS fxperlence a good piloting procedures Is as follows: 
(1) as soon as the 25,500 feet per second line Is crossed roll to 
a full lift up orientation, (2) modulate the lift vector to try 
to smooth the 6-V trace Into the equilibrium glide slope line, then 
(3) modulate the lift vector to achieve correlation between the 
range potential lines and the range counter. 

3.1.33 PGNCS Go/No Go Check 

After the constant drag phase has been entered, a check Is made 
to determine! If the PGNCS Is trying to maintain the g level at D^ 
(pad data). If the g level Is not converging to 0^, the PGNCS has 
failed. 


3.1.34 P65 (Entry - Up Control Proormw) 

Current mission planning Is to select a target that will result In an 
EMS range of about 1,35C nautical miles. Because of the short range 
of the target a skip trajectory will probably not be required and P65 
and P66 will normally not be entered. P65, If entered. Is entered 
automatically from P64 when the predicted range Is within 25 nautical 
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miles of the desired range. The predicted skip conditions (DL and VL) 
are displayed and checked with PAD data. If they are within the 
entry PAD limits, control of the spacecraft is given to the PGNCS 
even if an earlier manual takeover was necessary. If the skip con- 
ditions displayed are not within PAD limits, the EMS is used to range 
to the target. A PROCEED (optional) via DSKY entry results in a DSKY 
display of roll command, inertial velocity and altitude rate. If 
DL < .19 g a ski pout has been planned and the G-V trace should be 
monitored to see that the trace approaches the DL and VL at skipout. 

If it does not, manual control is assumed and the EMS is used for 
ranging to the target. 

3.1.35 P66 (Entry - Ballistic Program) 

If a skip phase has been planned, Pu6 will be entered automatically 
from P65 when the drag acceleration is less than 0.19 g's. The 
ballistic program maintains CM attitude for atmospheric reentry 
during skipout and monitors drag acceleration for entering the 
final phase of entry. Entry gimbal angles are displayed on the DSKY. 
The computed entry gimbal angles for the second entry are checked 
by observing the horizon view. When drag acceleration reaches 
0.2 g, the entry final phase program is entered. 

3.1.36 P67 (Entry - Final Phase Program) 

P67 can be entered automatically from P64, P65 or P66. P67 performs 
entry guidance until the CM relative velocity is 1,000 feet per 
second. Commanded bank angle, cross range error and down range 
error are displayed, followed by range to target and present CM 
latitude and longitude when the CM relative velocity eguals 1,000 
feet per second. 
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3.1,37 Earth Landing Phase 

The connents In Section 3,1.2 apply to this section also. 
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HTSPlAV OPTIOM/EmTPTFS 


cno BCS THNFO-rM 

CM Res LOOtC-OFF 
AUTO RCS Sfl A/C poll lAl-OFF 
AUTO RCS SFL cm 1 (6)»mNa OR 
MnH 

AUTO RCS SFL CM? »A)-OFF 

2R maneuver to H0RI20W TRACK ATTITUOE 
•RoLL*hCa0a down 
•yaw*pao Data 

.PITCM-HORtTON OAt nl.T WtNOOW lInF 
maintain M0RI20M WTTM elTCM 

rate 

select ATTtTUOE control »*OnE 
COMRATIRLE WTTW THE MA0» tTUOE 
OF THE MANEliVFR-F,6, PAtE 

Command accel command oo- 
minimijm Impulse and the 
ofStReo Rates, 
perform MAmFUVER wTTm pHct 


C PRIME entry PrOCEOUREs 

s 

alt/ t 

PROO/ E 

T!mE P STA ACTTON/ENToy 


2A Establish hoptton track 

select OEStrEO ATTTTU iE cOnTPOL 
MODE for horizon TRA/*k-E»R. RaTe 
Command accel co**mano or 
minimum ImpulS. 

RAtES-MIOH 

perform track wITm Hhc, 

EMS MOOE-AiiTO 

CMP proceed iacttvaTEr Entry Oap) 

F 06 ei 

Impact lat («north) xxx*xxoLo verify / i oao 

Impact lono (♦fart» xxx*xxdEq oEsirfo oata 

HoS on .OOOOI 

CMP proceed 

Final att otsp (rnly tf x.axisnOtt 

WITHIN Ar OFG OF-VElOCiTy VECTOR) 06 22 
R XXXtXXOEO 

P XXXtXXOEO 

V xxxtxxoEe 
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I 


P PR|Mr C^tTRY PROCtnOOEs 

R 

•LT/ T 

PROA/ r W.N/ 

TiMf P STA ACTtON/E^'ToY dTSPLPY 


P-63 27 Entry INITUi t7ATI0N oroAdAm 

(P.6 ? CHANafS to 0 -6T WMcN CM ?6 
WTThIn 45 PEA OE THTM AtT» 

46 64 

A y«X»XXA 

VT XXXAX*FP 5 

RTOAO to TARfiH (*n fR«HOOT) XXXX.XNN 

PTTCm EP« NEFiUF Wll I ZcMO 
ON NO* I RA| L HFFORi. 4 . 1 OK 


•OfttOPtOO 2A moptzon Check 

COR FOaI SC4I-E.50/1S 

RM46 mode (IJ.RfcTP ? (OEaIrEIH 
OIrECT PCS (?)-hn»/Mmr (iiP) 

MAN aTT Oi.RaTF rMO 
WAtCM pitch error mEFOiE ‘>n Tn ZERO 
PmILE APPooCHp'A n«n''-A tImf, 
t«;TAHLlSH CMC C0 ‘iTROi WhEn C0M»- TOFNcF 
Is ESTAHLTCHFOt 
*SC CONTtmC 
IF DAP NOT ACrFHT^nLF 
• SC C0NT-SC5 AND FLV nSii'Y ROLI 
COmMaNoS tn Rl (NE<* OeKy OT^Plav) 


,046 TTME 24 O.OsG STITCwtn« 

COR EMS MOOE-Man jTF fmS OOES moT 

start PIThTN 3 SFC O'.- 0,080 TIMp) 
ENS ROLL.On (MP) 

,056 Sk-ON (UP) 

P.64 EnTrY.POST O.nsr, popO'^AM 

HfTA 

Vt 

M dot 


fi6 6A 
XXX*XX0E6 
XXXXX.FPS 
x*xxx,fRS 


30 PANfS 0,05 O CHECK 

IF PQNCS OTO mot tmOIcaTc 
0,056 KITmTN 5 SFC 'F oEt 0 ,o 66 
StiSPEcT PanC 5 


31 0,056 CORRInoP yFRTFlCATloN CMEfA 

IF either ofiNfS 0'> Pad OaTa 
O fSlHES LTFT vffTOH 00 W*i, 
Maneuver to (.ift wec^or mown 


OPTION/FNTRIES 


(V 06 MAAFI 

BFTa 

VT 

M 

kEV r*FL 


(Va6m64E1 

6 

VT 

htooo 

kEV rfl 
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c MiMir cmtry PROccnUQC^ 
% 


alt/ t 

PRO0/ e 

TIME » 5TA 


actton/entoy 


AlUkil. o^tion/entpies 


39 EmS 60/nO Go oeciston 

IF EMS RANof counter 'OEa NOT COUNT 
Down go Plus op minua t nm oupIno 
I ft SEC PCPTOO 00 not uSf EMS 
Range counter to monttoo fntpv 


COmTINIIOUS MONITORi 

XXXXXXXXXXxXXXXXXXxxXXXXXXXXXvXXXAXXXXXXAXXG 


Xl EMS For SKIPOIIT AND EXcFSSTVE g's. 

X ,1F SkIpOuT IMMfoTaTELv ROi I. I IFT 00"N 
X ,IF excessive G'a poll lift Ud 
%9 EMS For Failure 

X .SMOOTH 6-W TPAcE 
X 
X 


,FMS G's WITHIN 1 0 OF 0 McjEo (VIGNGAF 
MAY be pERFoRmEO to MOnITOw PoNfS o'S 


XA ROLL GImBAL On FOAT REAPON'TNo TO ROLL 

X commands In osky register i. 

X IF NO. BELIEVE PGNCS FOAT <If CONFIHmEDX 
X RY SCS FOAI» EaTARLISm SC« CONTROL. X 
X and manually Fly CMC COMN^N0A X 
X4 PRNcs For Failure x 
X .IF Manual control assumeo earlier x 

X CHECK ENS Q-V trace AnO 0«KY ROLL X 
X commands for COMPATIBTLITv AfTeP 1.46. X 
X IF They differ, use PRNCS G fNS4) AS X 
X A third vote To either REtijRw control X 
X to Or fail PONcS. X 
X .IF PGNcs Fails establish scs control x 
X and FLy EMS ISff SECTION 3.1.3? X 
X FOR recommended PILOTING TECHNIQUE). X 
xxxxxxxxxxxxxxxxxxvxxxxxxxxxxrxxxxxxxxxxxxxx 


33 PGNcS GO/NO GO CHECK 

MOnITOR G a for convergence TO PaO 

00 value 

IF convergence not APPaRpNT PGnCs 

Failed 

IF DSKY OIaPLAYS pa7 Go fO 
Step 36 
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c mimf entry rroceourcr 

4LT/ T 

RROQ/ f v«n/ 

JJtL * STA RCTtON/CNTRY ftnPUiY OTiflM/ENTRIES 


R.«9 34 


P-«6 39 


P.67 36 


Entry up-control program 
rcta 

OL 

VL 

IF VL ANO OL 4RE nOT NTTmIn 
Pad LIRIT9, fstarltsh srs 
Control* 4no fly fm9 


r 1« 69 (V06N64E) 

KXX.XXDCG 9 
XXXtXX 0 Vt 
XXXXX*FRS RTOflO 

kEv rel 


PROCFED 
06 AA 
•eta 
VI 

Moot 


IF OSFV OlSPLAYS p67 RO tO 

Step 36 


Entry Ballistic program 


R 

P 

Y 

monitors 

•ORAG for 0,?6 ThFN p67 


A6 22 
xxx*xxdeg 
XXX tXXOEO 

xxx*xxdCg 


Final entry phasf program 
reta 

CRSRnG Err 
ownRnG Err 

IF PQNCS Is NOT TRYING To MAKE 
OOVNRANQE error rONVBRGf TO ZERO 

pqncs has eailfo 


RTOGO 

LAT 

long 


n6 66 (V06N64F) 

XXX*XXOEO G 
XXXX.XNM V| 

XXXX.XNM RTOGO 

kEy pel 

xxxxxxxxxxxxxx 

(V 06 N 6 RE 1 

•eta 

VI 

16 6T M DOT 
XXXX.XNM KEy REL 
XXX*XXOEG 
XXX*XXOEO 
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C MIMir CnTuV ^ROCEnURC^ 

% 

*UT/ T 

RROQ/ 8 w,(^/ 

TIWC 9 8T* ^CTtON/gNTPY OTSPlAY 


30K 


R4K 


84K 


?3,«K 


lOK 


4*00 


3t Earth landInq pmasf 
C nR ELS looXc*on 
ELS AUTO.OM 
REPORT Cm staple 
IF Cm uNsTapLE 
cmp tocs cMo«ftrr 
COR «apex Coyer jett pa.pmSm 

•oRoo oply pp push (7 s»c aftee 
APEX cover JETT) 

COR EMs FUNC-Orr 
CMP SEc COOL Loop EYAP-Opr 
rly eyap M?0 PLOW.OFF 
SCs RCS OtSARLE (AOTO) 

IF N0T« PCs CMO-OPF 
APEX COYF.R JETT Ui)TO> 

COR IF not* apex cover JETT rB-PUSM 
ORoQuE parachutes oEploYFO I AUTO) 

IF not* oRoo oply PB-RUSw 
CMP monitor car press tno (Starts incr) 

COR IF No increase PY )Tk CAR PRESS 
RELF (Rh).oump 

MAfN parachutes AMO VME oEcOVERT 
anTenna Deploy (auTo> 

MN OPLY P8-PUSH (vIThxM ) SEC) 

CMP SEc COOL Loop evao-re^et For as sec* 
Then off 

OLy EYaP STM press Aiito-mAn 
OLY EVaP STm press INcR-iNcR (EOR a5 
SEC MIN) 

LMP VHf ANT-RECY 

VHe am (2).SImplEv 
VHe pcn-on 

transmit Voice report rwo? 

.Position 

.Main chutes oisreffeo 
•Splash error 
• CpEW STATifS 

CMP proceed fit 

key (OOE) 


<jgiiaM/,guaxu 
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C »R|Me CNTflY MOcenURC^ 
% 

*LT/ T 

pRoe/ r 


llflL £-llA ACTtON/gNTWY 


V.N/ 

niifkiy. g^Tio*f/CNT«ua, 


COR CM RCS LOOtC«ON 
CM PrRlMT OOMR-ON 
CMP RCS IMO SEfCMl 

CM RCS PRESS HE uin-oircRrAstNQ» 

THgN Cm 2 

TF NOT OECqfASINO FiRr kiL RCS JETS 

Except pitch until pt>oPrLi*NTs arf 

OEPLETEO M»SF both Rt^ci 
COR CM PRPlNT PIIRQ-ON (AFtrR PROP OMP 
COMPLETED! 

CM RCS HE nUMP PR.PUSN 

IF rhc used for proPpLlant Dump 
Use Rhc (pj to ftre rolI *no van 
jets not pitch, 

LMP CB FlT/PL rat BUS A* B« aNO C « 3 )- 
ClOSEO 

CB FlT/PL mnA«OPEn 
CB FlT/PL hnR.OPFn 
CB ECS RAO HTRS OVLO (?).OpCN 
COR CB SPS PITCH < 2 )-oPEn 
COR CB SPS VAN ( 2)«OPrN 

car press rflf ( pm » -dump 

3«< 

FLOOD FlXEn«POST ( OO 
FLOOD OlM*l OR 2 


BOO 


car press rclf ( 2 ) -Closed 
CMP CM RCS PRPlnT (BOTH) -off 

CM RCS PRPlnT TB (ROTH)-pP 
COR OIrEcT 02 VLV-OPEN 
LMP MN BUS TIE (2) -OFF 

00 TO Post lanoimo check 
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4.0 EARTH ORBITAL DEORBIT PREPARATION 


4.1 Deorbit Preparation Major Events 

This section will be Included at a later date. 


I 
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PROG 

TIME 


POO 


4.2 ^ ORBIT PREPARATIOH PROCEDURES 


S 

T S 
E T 

P A ACTION/ENTRY 

1 LEB Computer Preparations 

Perform GNCS startup procedure 

QfC startup 

PROCEED 

STBY LT - ODT (If not, repeat 
PROCEED until STBY LT - OUT) 
DSKY displays - P06 
Key V37E00E 

MON DSKY display of POO 

ISS start up 

G&N IMD PUR - ON (UP) 

NO ATT LT - ON (90sec) 

NO ATT LT ~ OUT 

2 CDK SCS POWER UP 

AUTO RCS SEL (16) - OFF 
BMAG MODE (3) - RATE 2 
FDAI/GPI PUR - OFF 
LOGIC 2/3 PUR - ON (up) 

SCS ELEC PUR - GDC/ECA 
SCS SIG CQNDR/DR BIAS (both) 
ACl OR AC2 
miAG PUR (2) - ON 
FDAI/GPI PUR - BOTH 
RHC PUR NORM (both) - AC/DC 
CMC MODE - FREE 

CMP *Estab ullage select 

Call DAP data load Rou (R03) 

Key V48E 

(Load R1 11112 and 
R2 01111) 

CMP PROCEED 

CSM Weight 

LM Weight (NO U( so PAD 
wlU be 00000) 


V-N REGISTER 

DISPLAY DISPLAY OPTION /ENTRIES 


F 04 46 XXm 


Load desired DAP 

xxxxx 



BLANK 



F 06 47 XXXXX. 

LB 

Verify/ 

00000 

LB 

Load desired DAP 

BLANK 




OCT 2 9 1968 









1*^ M H CO 


- 39 - 


s 

T V-N BE6ISTBR 

A ACTICB/KHTiar DISPLAY DISPLAY 

OfP PROCEED 
P Trim 
Y Trim 

CKP PROCEED 

QIP Key V46E (activates DAP) 

HAMCAL AIT (3) • RATE CMD 
CDR CMC MODE - AUTO 

AUTO RCS SEL (16) - MNA or MIB 
BMA6 MODE (3) ATT 1/RATE 2 
CMC AIT - IMU 
SC COMT - CMC 
IMP 6/N PWR - ACl or AC2 
LEB G/N OPTICS POWER - OPTICS 
OPTICS MODE • MAN 
CDR IDAI sel - 1/2 

OPTICS ZERO • ZERO (15 »eea) 

OPTICS ZERO - OFF 

3 IMD Orientation Determination Program P-51 
LEB Key V37E51E 

DSKY DISPL - P-51 

A Star acquisition F 50 25 00015 

(Manvr. to acquire target BLANK 

If necessary) BLANK 


LEB PROCEED 

Sighting* Mark Rou R53 

B Please Mrk F 51 BLANK 

BLANK 

BLANK 

LEB MAK' 

Terminate mark F 50 25 00016 

BLANK 

BLANK 

I2B PROCEED 


F 06 48 m.XX MSG 
m.XX DEG 
BLANK 


Target code F 01 71 OOOKK 

(Targ code for PL 00) BLANK 

BLANK 
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•v-t, 




OPnON/ENTRIES 


Verify/ 

Load desired DAP 


Coarse align GMBLS 

ENTER 

V41N22 

NO ATT LIGHT-ON 
then OFF 
Ret to step A 


Mark relect PB - 
FOSE 

Ret to y>«:ep B 




- 40 - 


s 

T S 
E T 

P A ACTIPN/ESTBY 
LEB PBOCEED 

If terget code la oeheT Chan 
00, return to atep '6 for 
2nd target. 

Planet only 
X,Y,Z PL 

LEB PROCEED 

RETURN TO STEP B for 2nd 
target 

Sighting Data Dlapl. Rou. R5A 
Sighting angle dlff 


LEB PROCEED 
LEB Key OOE 
LEB Optica pwr down 

OPT ZERO - ZERO (15 aec) 
G/N OPT PWR - OFF 
IMP G/N PWR - OFF 


V-N REGISTER 

DISPLAY DI8PUT OPTIOH/EHTRIE8 

Key V21E 

Load target code 


F 06 88 . xmx 
.XXXXX 
.KXXXX 

Key V25E 

Load dealred data 


F 06 05 XXX.XX DEG 
BLANK 
BLANK 

F 37 Key V32E 

Ret to atep A 


4 CMC and PAD Data Update 
LEB CMC Update Program P-27 
IT TUI CM - ACCEPT 
UP TUI - ACCEPT 
UPLINK ACTY LT - OH 
UPLINK ACTY LT - OFF (CMPLT) 

P-21 NAV Check 
Key V37E21E 

UP TLM CM OR UP TUI - BLOCK 


LEB Voice Update 

5 ALL Perform ECS Monitoring Checka 

6 Perform EPS DC and AC Voltage Checka 
UIP D-C Voltage - Aiq>erage Check 

tfl BUS TIE (2) - OFF 
FC Mi BUS A tb (3) - PC 162 
gray, PC 3 bp 

FC MI BUS B tb (3) - FC 1 bp 
PC 2A3 gray 

D-C IND ael - FUEL CELL 1,2,3 
DC AMPS Ind - record 
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PROG 

TIME 


} 


- - 


S 

T S 

E T V>M REGISTER 

P A ACTIOM/ESTRY DISPLAY DISPLAY OPTIOH/EMTRIES 

D-C IND sel - MAIM BUS A,B 
DC VOLTS Ind - 26.5>31 vdc 
(record) 

D-C IMD tel - BAT BUS A,B & BAT-C 
DC VOLTS ind - 34-38 vdc 
DC AMPS Ind - <3.0 aaps 
CMP SYS TEST (2) - 4u 

SYS TEST IND - 3. 7-4.1 vdc 
UIP D-C IMD SEL - PTRO BAT A,B 

CAUTION: 

PYRO Check Monentary 
because of power drain 

DC VOLTS Ind - 37.0-37.5 vdc 
DC IMD sel - MAIM BUS A 
A-C Voltage Check 

AC IMD eel - BUS 1,2, A,B,C 
AC VOLTS ind - U3-117 vac 

7 SPS Monitoring Check 
IMP SPS PRPim TR TEMP ind - 
+ 45 to 75*F 

If <45*F, SPS LINE HTRS - A 
If >75*F, SPS LIME HTRS - OFF 
S~S PRESS IMD sw - He, M2A 
.Old N2B 

firS PRPUIT TR PRESS ind 
He 3900 psla max 
N24 2900 psla max 
M2B 2900 psia nax 
SPS PRESS IMD sw - He 
SPS FUEL PRESS ind - 
170-195 psia 
SPS OXID PRESS ind - 
170-195 psla 

CAUTION 

AP beOreen fuel & oxid should 
not exceed 15 psl during a bum 
or degraded performance, rough 
combustion, and/or engine fail- 
ure nay result. 

IMP SPS ENG IMJ VLV ind (4) - CLOSE 
SPS QTYZ OXID ind - record 
SPS QTYZ FDEL ind - record 
SPS ACY OXID UMBAL ind - record 
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S 

T S 

PROG E T V-N REGISTER 

TIME P A ACTION /ENTRY DISPIAY DISPLAY OPTION/ENTRIES 


1 

-f 


f 



* { 


I 

• • 1 


I 




4 

' 5 

' i 
• ( 
' i 


■ >4 
. 1 


I 


OXID FLOW VLV PRIM - PRIM 
SPS He VLV (both) - AUTO 
SPS He VLV tb (both) - bp 

8 RCS Monitoring Checks 
CMP RCS CHECKS 

A. SM RCS Mon Check 

SM RCS He tb (8) - gray 
SM RCS PRIM PRPLNT tb (4) - gray 
SM RCS SEC PRPLNT tb (4) - gray 
RCS IND sel - SM A,B,C,D 
Check Quads A,B,C,D 
SM RtS PKG TEMP Ind - 105-195"? 
SM RCS He PRESS ind - Record 
SM RCS IND sw - PRPLNT QTY 
SM RCS PRPLNT QTY ind - Record 
SM RCS SEC FUEL PRESS ind - 
178-192 psia 

When SM RCS MANF PRESS IND < 150 
psia 

RCS SEC FUEL PRESS A,(B,C,D) 
-OPEN 

B. CM RCS Mon Check 

CM RCS PRPLNT tb (both) - bp 
RCS IND SEL - CMl, CM2 
CM RCS He TEMP ind - 60-90“F 
CM RCS He PRESS ind - 4000-4450 
psia 

Prior to CM RCS Activation: 

(M RCS MANF PRESS ind - 25-200 
psia 

After CM RCS ACTIVATION: 

CM RCS MANF PRESS IND - 287-302 
psia 

9 IMU Realignment Program P-52 
LEB G/N OPT PWR - OPTICS 

LMP G/N PWR - ACl or AC2 
OPT MODE - MAN 
OPT ZERO - ZERO (15 sec) 

OPT ZERO - OFF 
LEB Key V37E52E 

DSKY displays P-52 


Poss prog alarm 
key VOS N09E 
R1 00210 (ISS not on) 
or R1 00220 
(IMU orient un- 
known) 
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CO H M A«t 


• •* 


s 

T 

A ACTIOM/ESTRY 


A IMU Orle& Option Code 
(preferred is 00001) 


LBB PROCEED 


DSKY Dlspl^s 
R.P.Y 


LEB PROCEED 


(Coarse Align Ron R-50) 
Verify Coarse Align Complt 
NO ATT LT > ON then OFF 
Monitor Ball Motion 


V-N REGISTER 

DISPLAY DISPLAY 


F 04 06 00001 
OOOOX 
BLANK 


F 06 22 m.XX DEG 
m.XX DEG 
m.XX DEG 


OPTIOH/KNTRIES 
P V37. 

Perform ISS start- 
up and/or P-51 
Poss ? 05 09, 

R1 00215 
Key V3'»E 
Recycle step A 
Kisy V22E 
Load desired 
option 


Select desired 
ATT CONTROL NODE 
I«VR S/C 
Key V32E 


B Target Acquisition F 50 25 00015 

BLANK 

BLANK 

CMC Assists in Selection 
select desired Att Control 
Mode 
Mnvr S/C 
LEB PROCEED 


Crew manually 
acquired targ 
ENTER 


Possible DSKY display F 05 09 00405 

(2 targets not available) 

Manvr S/C until suitable 
target acqttlred 

LEB PROCEED Key V32E 

Recycle step B 

C Target Code F 01 70 OOOXX 

BLANK 

BLANK 

LEB OPT NODE — CITC V21E 

PROCEED Load desired code 
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M H CO 


•1 

■' - U4 - 

! 

i 

. I 


s 

T V-N REGISTER 

A ACTKMI/ENTRY DISPLAY DISPLAY 


If target not a planet 
go to step D 


Planet only 
j X,Y,Z PL 

; leb proceed 

j » 

i Auto Opt Positioning Rou R-52 

' . i D Desired opt angles 

I SA.TA 

. . : . I 
■■ '1 


F 06 88 .xmx 
.xxm 
.mxx 


06 92 XXX. XX DEG 
XX.XXX DEG 


-• t 

J LEB PROCEED 

When sighting marks are 
I desired 

: i LEB OPT MODE - MAN 

Sighting Mark Rou R-53 

E Please mark 

center target in SXT 
LEB MARK (on target) 

Terminate marks 

LEB PROCEED 

Target code 
(Targ code for PL 00) 
LEB PROCEED 



If target code other 
than 00, Ret to Step C 
for 2nd target 

Planet only 
X,Y,Z, PL 

l.-HB PROCEED 


F 51 


F 50 25 00016 


F 01 71 OOOXX 


F 06 88 .XXXXX 
.XXXXX 
.XXXXX 


OPTKW/ENTRIES 


KEY V25E 

Load desired data 

Poss F 05 09 
00404 (TA>90*) 
Mnvr to reduce TA 
PROCEED 

or Poss PROG alarm 
Key V05N09E 
00407(TA>50*) 
Key RLSE,Mnvr 
to reduce TA 


Mark rej i>B-PUSH 
Ret to seep E 


Key V21E 

Load target code 


KEY V25E 

Load desired data 
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45 


f 

S 

T 

S 




PROG 

E 

T 

V-N REGISTER 


TIME 

P 

A ACTION/ENTRI 

DISPLAY DISPLAY 

OPTION /ENTRIES 

t 


Ret to Step C for 2nd 
target 

Sighting Data Display Rou R-54 






Sighting ang dlff 

F 06 05 XXX.XX 

DEG 





BLANK 

BLANK 





LEB PROCEED 



Key V32E 


• 

Gyro Torqulng Rou R>55 



' go to step F 



A GIRO ANG 

F 06 93 XX. m 

KG 




X,Y.Z 

XX. XXX 

DEG 





XX. XXX 

KG 




LEB PROCEED 



Key V32E 



(Gyros torqued) 




F 

Fine Align Check 

F 50 25 00014 





LEB PROCEED 



ENTER 

% 

# 


Ret to step B 





D6K? displays 

F 3? 




LEB OPT MODE • MAN 

OPTICS ZEBO - ZERO 
G/N OPT PUR - OFF 
IMP G/N ?HR - OFF 

10 CDR*Perform EMS Deorblt Test 
DfS FUNCTION - OFF 
CB EMS (2) - CLOSE 
EMS MODE - STBT (wait 5 sec) 

I EMS FUNCTION - EMS TEST 1 

f Slew scroll to start of test 

pattern (>5 sec) 

EMS MODE - AUTO (.ralt 10 sec) 
CHECK IND LTS - OFF 
RAN(X COUNTER - 0.0 
ms FUNCTION - TEST 2 
(wait 10 sec) 

EMS 0.05 G LT > (W 
(all others out) 

EMS FUNCnOM - TEST 3 
EMS 0.05 G LT - ON 
DMN LT - ON 

(10 sec after 0.05 6 Lt) 
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CO H M P4| 


ACTION/ENTRY 


V-N 

DISPLAY 


REGISTER 

DISPLAY OPTION /ENTRIES 


- U6 


s 

T 

A 


i 

I 

4 

4 

.1 


1 

• t 

i 

i 


Set range counter to 58 + O.C 
EMS FUNCTION - TEST 4 "" 

EMS O.OS G LT - ON 
(ell others out) 

G and V trace within test 
pattern for 10 sec then 
stops at lower right coinier 
Range counter counts toward 
zero for 10 sec, then stops 
at 0.^.2 

EMS FUNCTION - TEST 5 
EMS 0.05 G LT - ON 
RSI UP LT - ON (10 sec after 
0.05 G Lt) 

Range Counter - 0.0 
Scribe traces vertical line 
9 G to 0.2 G and stops 
within test pattern 
Align scroll to 37K 
EMS FUNCTION - RNG SET 
G-V scroll assembly traces 
vertical line 0.22 G to 
0 (^.1) and stops 
SIS Function - vo set 
S lew scroll to entry velocity 
EMS FUNCTION - AV SET (CCW) 

Set AV Ind to -f 1586. 8 £ps 
EMS FUNCTION - AV Test 
SPS THRUST LT - ON 
AV Counter decreases (10 secs) 
SPS THRUST Lt - OFF at -0.1 
on AV Counter 

AV Counter stops at -20.8 +20.7 
EMS MODE - STBY 

11 CDR*Set RSI 

FDAI SELECT - 1/2 
FDAI SOURCE - ATi SET 
ATT SET - GDC 
EMS ROLL - ON 
GDC ALIGN PB - Push until 
RSI aligned 

Adjust yaw thbwl, align RSI 
EMS ROLL - OFF 


If any EMS test fallen 
refer to MALFUNCTIO! 
procedures In AOH 
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s 

T S 


PROG 

E 

T 



REGISTER 


TIME 

P 

A 

ACTIGM/EMTRY 

DItPUY 

DISPLAY 

OPTiai/EMTRIES 


12 CDR*ALIGN (3)C TO IMD 
FDAI SELECT • 1 
FDAl SOURCE - ATT SET 
AIT SET - IMU 

Mull error needlee U/3 Thbwle 
mi SELECT - 1/2 
ATT SET - GDC 
GDC ALIGN - PRESS 


Key V16N20 
ATT SET thbvls< 
-edjust to IMU 
pbl angs on 
D8XY 

ATT SET - GDC 
(3)C ALIOi PB - 
PUSH, hold 


13 CSH Extemel AV Program P-30 
P-30 LEB KEY V37E30E 

GETI 

IMP Record values 


F 06 33 OOXXX. HRS 
OOOXX. MIN 
OXX.XX SEC 


Load dealred data 


LEB PROCEED 

LV AVG AT fflSTKX.Y.Z) 


F 06 81 Xm.X FPS 
XXXX.X FPS 
XXXX.X FPS 


Load dealred date 


LEB PROCEED 

Thrusting parameters 
(HA,HP,AVR) 

LEB Record and coordinate V/WD 
CMP *Set AV ctr 

LEB PROCEED 
Mark ctrs 
TFl 

MGA (at thrust) 

IMP Record values 

CMP*Set DET 

LEB PROCEED 

DSKY displays 


F 06 42 XXXX.X MM 
XXXX.X MM 
XXXX.X FPS 


F 16 45 OOBXX OFT 
XXBXX M/S 
XXX.XX DEG 


F 37 


Reselect P-30 or 
P-27 load new 
data 


Reaelect P-52 


LEB KEY V37E00E 


POO 


14 Prethrusting Entry Checks 
ALL*Conflg for Sep and Entry 
Suit Luop Verification 
Mae Heats - Donned 
CDR*SU1T RET AIR VLV - PUSH (close) 
CDR*8trap In couch 


0 CT 29 ttai 



W H cn 
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V-N 

DISPLAY 


UIP*Strap in couch 
LEB*EMERG CAB PBESS SEL > OFF 

CDR*CB RCS LOGIC (BOTH) - CLOSE 
*CM RCS LOGIC - ON 
LEB*CM RCS HTRS - ON (until min 
Rdg Is 4.9 VDC or 20 min) 

(Sys Test 5C»D,6A,B,C,D) 

*URINE DUMP - OFF 
SET FDAI 2 on orb rate and 
restow 

LMP*Test C/H lamps 

Dump and rewind tape Rcdr (CRO) 
ALL*COMM MODE - LADNCH/ENTRY 

LEB*CM RCS HTRS - OFF 

*CB FYRO A SEQ A - CLOSE 
*CB FYRO B SEQ B - CLOSE 
If FYRO BAT A/B <35 VDC; 

CB FYRO A/B SEQ A/B - OFEN 
CB FYRO A/B BAT BUS A/B 
TO FYRO TIE - CLOSE 
CMP*Strap in couch 
IMF*CB W A BAT C - CLOSE 
*CB MN B BAT C - CLOSE 

I>lF*Fanel 277 CP'S - all closed 
♦UTILITY FWR PANEL Id - OFF 
CDR*DTILITY FWR FANEL 15 - OFF 

♦Fanel 8 - CB all closed except: 
FL VENT FLT/PL - OFEN 
FLOAT BAGS (3) - OFEN 
AFTER MSFN AOS: 

* SECS LOGIC (BOTH) - ON 
Report LOGIC ON, GET FYRO ARM 

GO from MSFN 

* SECS FYRO (BOTH) - ARM 
♦FRPLNT DUMF - RCS CMD (Verify) 
*CM RCS FRESS - ON (UF) 

*CM RCS FRPLNT 1 - ON 
*CM ACS FRPLNT 1 - OFF 
*CM RCS FRPLNT 2 - (W 
*RCS IND SW - CMl, then 2 
He Press - 4000-4450 PSIA 
Fuel & OX Press - 285-302 PSIA 


S 

T 

A ACIION/ENTRY 


REGISTER 

DISPLAY OPTION/ENTRIES 


OCT 291968 
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8 

T S 

PROG B T V-M BEGISTER 

TIME P A ACTIOW/EHTig D18PUT PI8PLA? 

*8EC8 FYRO (BOTH) * SAFE 
*SEC8 lAGlC (BOTH) - OFF 
CDR RMS nmc - AV Set 
Set PAD AV 
EMS FDNC - AV 

CMP Go To Berth Orbltel Deorb It Procedures 


OPTIOH/EHTRIBS 
SCS /Select POO 



5.0 BARTH ORBITAL PEORBIT PROCEDURES 


5.1 PGNCS/SCS SPS PEORBIT MAJOR EVENTS 


This Ssctlon will be Included at a later date 





5.2 PGWCS/SC3 8P3 D1B0RBTT PRCX®)URES 


ksnm/wm 


V*N B2GI8TER 

DISPLAY DI8PUT 


OPnOH/niTRlES 


1 CSM-SPS ThTustlng Program P-40 
CnP Kay V37E402 


CMP If VG dlapl deaired 
Kay V06H81E 
VGX,Y&Z(LV at GETI) 


p 06 81 iaaa,t fps 

XXEE.X EPS 

mx.x FPS 


Poss Prog Alarm 
Kay Y05M09E 
R1 00210 (188 not on) 
or R1 00220 (IMD 
orient unknown) 
Perform ISS atartup 
and/or P-51 

*SCS/Thruat Mon 
Program 
Key V37E47E 


Attitude Maneuver Rou (R60) 

CDR PERFORM CMC - AOTO 
(R.P.Y) 

BMAG MODE (3) - BATE 2 
CMC ATT COMTROL - AUTO 


F 50 18 m.XX DEG 
XXX. XX DEG 
XXX. XX DEG 


*SCS/MAM MNVR 


Sel deaired att 
control 


CMP PROCEED 


Auto maneuver 
final att 
R,P,Y 


06 18 XXX.XX DEG 
XXX.XX DEG 
XXX.XX DEG 


ENTER 

Go to atep 2A 


*8CS/ATT man to 
thruating 
attitude 


CMP Monitor PDAI 


Att trim enable 
R,P,Y 


F 50 18 XXX.XX D^G 
XXX.XX DEG 
XXX.XX DEG 


*Eat SCS att hold 


mition Preparation 
*MN BUS TIE (2) - (M 
*SPS HE VLV TB (2) - BP 
*SPS HE VLV (both) - AUTO 
*RHC PUR DIRECT (2) - OFF 
SC a»rr - cmc 
CMC NODE - AUTO 
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S 

T S 

FROG E T V-M 

TIME P A ACnOM/ENTRY DISPLAY 


SCS TVC (2) - RATE CMD 
LV/SPS IND SII/SIVB-OTl 
*TVC GMBL DRIVE (2) - AUTO 
*AV CG - CSM 
*FCSM SFS A - OS (UP) 

Glfldial Driv* and Trln Chack 
CDR *TVC SERVO PWR 1 - ,!VC1/MRA 
*TVC SERVO PWR 2 - AC2/MIB 
*TRAMS CONTR PWR - ON (UP) 

*RBC PWR NORM 2 - AC 
*RHC 2 - ARMED 
If PATE 1 AV planned 

BMAG MODE PITCH - RATE 1 
BMAG MODE YAW - RATE 1 
or 

BMAG MODE (IN >yiS) - RATE 1 
*SPS GMBL MOT PITCH 1 - START 
*SPS GMBL M?T YAW 1 - START 
Auto Swltcho,..r Chack 
*THC - CW 

*RBC - varlf 7 no MFVC control 
SPS GMBL IND (2) - NO MOTION 
Sacoxidary TVC check 

*SPS GMBL MOT PITCH 2 > START 
*SPS GMBL MO'*’ YAW 2 - START 
*Conflzat and aat trim control 
SPS GMBA7< thb«la(2)-+ and > 
and aat to c.g. trim 
valuaa 

*RHC 2 - verify MTVC Control 
CDR *THC - NEUTRAL 

*RHC PWR NORM 2 - AC/DC 
<»fAG MODE (3) - RATE 2 
Align CSM In roll 
CMC att control - AUTO 


REGISTER 

DISPLAY 


PROCEED (For Auto Trim) 
DSKT Displays V06 N18 
than F SO 18 


OPnON/EHTRIF.8 
*SCS 'iVC (2)-AUTO 


*SPS GMBL thbvls(2) 
-sat and confirm 
final desired gmbl 
position 


Select att control 
desired 
Varlfy/Man to 
Thrust fxtt 
(V62E for total 
att error dla 
play) 

*For MANUAL TRIM: 

ROT CCHITR PWR DIR (2) 
MAN/MNB 

MAM ATT (3) - RATE CMD 
RATE - HIGH 
BMAG MODE (3) - 
ATT 1/RATE 2 
ENTER 
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s 

f T S 

PROG E T 

TIME P A ACTIOM/ENTRY 

CMP EHTER 

f 

f 

QIC GMBL Drive test 


V-N REGISTER 

DISPLAY DISPLAY OPTION/ENTRIES 


*RHC(2)-Null att 
errors 

F 50 25 00204 


CMP PROCEED 

Monitor GMBL drive sequence 


! 


- 02:00 


-00:35 

-00:30 

•00:25 


; -00:15 

1 

i 



00:05 


CMP DSKY displays 06 40 XXBXX M/S 

TF GETI,VG,AVM XXXX.X FPS 

XXXX.X FPS 

CDR*2-min countdown 
*Report TTI-2 MIN 
*FDAI SCALE - 5/5 
*AV TERDST (2) - NORMAL 
*THC - ARMED 
RHC (2) - ARMED 


4 State Vector Integration Rou R41 

CMP If PROG LT - ON, CMC slipped TIG 
DSKY R1 counts to former TIG 
DSKY clears at new TIG-35 SEC 
C(»!P ACTY LT - OFF 
DSKY display BLANKS 

Avg G on (static displ) 06 40 

CMP*Check AVM for PIPA bias 
R3<000 1.0 FPS 
IMP*TAPE RCDR FWD - FWD 
CDR*EMS MODE - AUTO 
*4 jet ullage 
*CONT ATT WITH RHC 
*M0NIT0R AVM COUNTING UP 

CMP ENGINE ENABLE F 99 40 XXBXX M/S 

TF GETI,VG,AVM XXXX.X FPS 

XXXX.X FPS 


ENTER 

GMBL drive to 
trim position 
(after 4 sec) 
POSS F 05 09 
R1 01703 (TF 
GETK45 SEC) 
PROCEiu; 

(Slips (SITI 
45 SEC from 
proceed) 

or V34E, terminate 


*SCS /LIMIT CYLCE - 
OFF 


R3>1.0 FPS.dls- 
cont G/N thrust 


♦Backup - DIRECT 
ULLAGE PB 

NO GO/V34E 
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S 

T S 


PROG 

E 

T 

V-N REGISTER 


TIME 

P 

A ACTION/ENTRY 

DISPLAY DISPLAY 

OPTION/ENTRIES 



CMP PROCEED 


*SCS /THRUST ON 

00:00 


Isnltlon 


PB - PUSH 



CDR Monitor 





THRUST LT - ON 

EMS AV CTR - DECREAolKv, 





CMP MONITOR (TFI INCREASING) 

06 40 XXBXX M/S 




(VG DECREASING) 

XXXX.X FPS 




(AVM INCREASING) 

XXXX.X FPS 




CDR After cutoff 

16 40 

3.7 Sec after cutoff 



*AV THRUST A AND B - OFF 


PROCEED 



*Verify all thrust off cues 
*GMBL MTRS (4) - OFF 





*TVC SERVO PMR 1 and 2 - OFF 
*RHC #1 - locked 




CMP PROCEED 


Monitor (V(3C,Y,Z) 

F 16 85 XXXX.X 

FPS 

If VG's to be 


XXXX.X 

FPS 

nulled RKC/THC 


XXXX.X 

FPS 

- null out VG*s 




THC - neutral. 

CMP If orbital parameter dlsp 



locked 


desired (R-30) 

Key V82E F 16 44 XXXX.X NM 

HA,HP,TFF XXXX.X NM 

XXBXX M/S 

If HP>49.4 NM 
R3-59B59 

CMP PROCEED (2ND PROCEE;, IF R-30) F 37 

CMP Record burn data 

5 CM/SM Separation Functions 

LMP*MN bus tie (2) - ON (UP) 

CDR*CB SECS ARM (2) - CLOSE 
*CB SECS LOGIC (2) - CLOSE 
*CB ELS (2) - CLOSE 
*PRIM GLY to rad - PULL TO BYPASS 
*02 PLSS VLV - FILL 
CMP*02 PRESS IND sw - SURGE TK 

*CRY0 TR 1 02 PRESS 865-982 psla 
CDR*02 PLSS vlv - ON 

*02 SM SUPPLY VLV - OFF 
*CAB PRESS RELF(2) - BOOST/ENTRY 
*SELECT AIT CONTROL MODE 
*MNVR TO SEP ATT 
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s 

T S 

PROG E T V-N 

TIME P A ACTIOS/ENTRY DISPLAY 

LMP*VHF AM (BOTH) - OFF 
*VHF ANT-RECY 
*S BD ANT C»1NI A-C 
*S BD ANT OMNI - OMNI 
CMP*SM RCS PRIM PRPLNT TB(4) - GRAY 
*SM RCS SEC PRPLNT TB(4) - GRAY 
After MSFN AOS: 

CDR* SECS LOGIC (BOTH) - ON (UP) 

Report logic arm 
After GO from MSFN: 

* SECS PYRO ARM (2) - ON (UP) 

*ABRT SYS PRPLNT - RCS CMD 
CMP*CM/SM SEP (BOTH) - ON (UP) 

*C/W CSM - CM 
CDR*RCS TRNFR - CM 
*CM RCS LOGIC - OFF 
*MNVR TO ENTRY ATT 

R ,P , Y 0° 

*A'JTO RCS SEL A/C MLL (4) - OFF 
*AUTO RCS SEL CM 1(6)-MNA or MNB 
*AUTO RCS SEL CM 2(6) - OFF 


CMP Go to Earth Orbital Entry Procedures 


) 


REGISTER 

DISPLAY OPTION/ENTRIES 


OCT 2 9 1968 
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6 . 3 PGNCS/SCS RCS (Including Hybrid) Deorbit Major Events 

The procedures for performing RCS deorbit burns are described in 
this section. Options are given for either PGNCS control or SCS 
control of the burn. Also, the burn may be performed using only 
the SM RCS jets or it may be a hybrid burn (i.e. a SM RCS burn 
followed by CM/SM separation and a CM RCS burn which uses the CM 
pitch thrusters for translation). The procedures described in 
this section are entered directly from the deorbit preparation 
procedures delineated in Section 4.2. 

5.3.1 P41 (RCS Thrusting Program ) 

The CMC's RCS thrusting program is called. A request to perform 
an auto attitude maneuver to the burn attitude is flashed along 
with the final gimbal angles (not constrained in roll) for the 
burn. The roll gimbal angle to be used for the burn is obtained 
from pad data and should give a heads down orientation for the 
burn. In the event the burn is not hybrid, the next procedural 
step (separation preparation) is d^>leted. 

5.3.2 Separation Preparation 

In the event a hybrid burn is planned, some separation preparation 
procedures are performed 10 minutes prior to the burn in order to 
alleviate the work load during the time critical period between the 
SM burn and the CM burn. Also, the gimbal angles for the CM portion 
of the burn are loaded in noun 17 and are set on the attitude set 
thumbwheels. This allows an error needle display during the CM 
portion of the burn for either PGNCS controlled burns or SCS controlled 
burns. 
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The auto maneuver to the burn attitude 1s rejected because the 
roll gimbal angle computed In P41 Is not constrained and a heads 
down orientation Is desired. This orientation Is desirable 
because a simple pitch maneuver Is required to get from this at- 
titude to the CM burn attitude. Also, .nis orientation provides 
a horizon view In the command window during the SM portion of the 
burn. The maneuver Is performed manually with the commander 
selecting the desired control mode. Pitch and yaw error needles 
are provided If the CMC Is on by keying V62E. 


5.3.4 Reject Auto Trim 


After the manual maneuver to the SM burn attitude, the spacecraft 
attitude may be trimmed either manually or automatically. The 
nominal procedures call for a manual trim maneuver, however, an 
option for performing the maneuver automatically Is provided. Roll «!Er- 
1s not constrained for the auto trim maneuver, therefore roll 
should be trimmed manually. 


5.3.5 Establish Attitude Hold 


If the CMC Is on, the SC control switch Is placed In the CMC position 
to provide DAP attitude control for the SM burn. Also some pre- 
liminary SCS switching Is done In order to be able to switch quickly 
to SCS control If required. If possible, the burn should be done 
under CMC control since this control mode requires less fuel for the 
burn than the SCS control mode. At five minutes before the burn, 
the CMP keys ENTER and the DSKY flashes the velocity to be gained 
along each CSM based on the present CSM attitude. 
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5.3.6 Ignition Preparation 

A star check is made to verify that the CSM burn attitude is 
correct and the EMS is set up to monitor the burn. At two minutes 
before ignition an option is provided for calling P47 (Thrust 
Monitor Program) and, if exercised, the DSKY flashes the delta 
velocity change along each CSM axis until R30 (Orbital Parameter 
Display) is called in step 13. Otherwise, at 35 seconds before 
ignition the DSKY goes blank and at 30 seconds before ignition 
the DSKY displays the velocity to be gained along each CSM axis. 

The rotational and translation hand controllers are armed, the 
flight recorders are turned on and the EMS is switched to auto. 

The limit cycle switch is placed in the off position and the attitude 
deadband is switched to minimum to allow switchover from CMC to 
SCS control if required. 

5.3.7 SM Burn 

At time of ignition the DSKY begins flashing the velocity to be 
gained along each CSM axis, and the SM portion of the burn is 
performed with the THC. Burn procedures call for thrusting until 
the EMS delta velocity counter goes to zero. For a hybrid burn, 
the DSKY will indicate additional velocity to be gained when the 
EMS delta velocity counter indicates zero. After the burn has 
been completed, the event timer is reset and started counting up. 

If the burn is not a hybrid burn, a skip to step 13 (check perigee 
altitude) is required to bypass the procedures for the CM RCS burn. 

5.3.8 CM/SM Separation 

After the SM portion of a hybrid burn has been completed, high 
rates are selected and spacecraft control is turned over to the 
SCS. The CMC cannot control the CM because the CSM DAP will be 
active until a PROCEED from the separation request in program P62 
(CM/SM Separation and Pre-Entry Maneuver Program). Separation is 
initiated by throwing the two CM/SM SEP switches. 
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5.3.9 Establish Attitude Display for CH Burn 

These procedures provide an attitude error needle display on 
FDAI 1 or 2 (depending on which Is selected) for the CM portion 
of the hybrid burn. If the SM portion of the burn was done 
under CMC control, the error needles will be driven by the CMC; 
otherwise they will be driven by the SCS. 

5.3.10 Maneuver to CM Burn Attitude 

A simple pitch up maneuver through approximately 108 degrees Is 
required to get from the SM burn attitude to the CM burn attitude. 

As for all attitude maneuvers, the control mode Is selected real 
time by the COR. 

5.3.11 Establish Attitude Control 

After the attitude maneuver has been completed, the procedures call 
for establishing attitude control for the CM RCS burn. The roll and 
yaw channels should be placed In the rate command mode. The pitch 
channel must be In the acceleration command mode In order to fire 
both the positive and negative pitch thrusters simultaneously. 
Reference (8) recommends the use of high rate and minimum attitude 
deadband for the CM burn. 

5.3.12 Perform CM RCS Burn 

The CM burn should begin when the DET Is equal to one minute. Both 
RHC's are used to perform the burn. The CMP should Initiate a con- 
tinuous pitch down command with the number one RHC while the CDR 
maintains the CM attitude by pulsing the number two RHC with pitch 
up commands. Reference (9) recommends that the minimum Jet on time, 
for the CM-RCS pitch thrusters, during CM-RCS deorbit always be 
greater than or equal to one second In order to maintain propellant 
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efficiency. If P41 (RCS Thrusting Program) Is running, the burn 
should be terminated when register three of the DSKY (velocity to 
be gained along the Z-axIs of the CM) reaches zero. If P41 Is 
not running, the EMS delta V counter Is used as the burn termina- 
tion cue. During the CM portion of the burn the EMS delta V 
counter will be counting up. When It reaches the pad value for 
burn termination, the burn Is terminated. 

5.3.13 Perform HP Check 

R30 (Orbital Parameter Display Routine) Is called to monitor the 
height of perigee (HP). In the event HP Is larger than th<- pad 
value, additional thrusting Is required until HP Is less than or 
equal to the pad value. After thrusting Is completed, the EMS 
Is turned off and the THC Is locked 

5.3.14 Maneuver to SM Burn Attitude 

If the CMC is on, the spacecraft Is maneuvered to the SM burn 
attitude to obtain the velocity to be gained residuals at this 
attitude. If the CMC is off, this maneuver Is not necessary. 

5.3.15 Read VG Residuals to Ground 

The IMP reads the velocity to be gained residuals and the EMS 
delta V to ground If the CMC Is on. Otherwise, only the EMS delta 
V is read to ground. If the burn was a hybrid burn a skip to 
stap 17 1s required to bypass the CM/SM separation procedures since 
separation for a hybrid burn occurs between the SM burn and the 
CM burn. 


5.3.16 Maneuver to Separation Attitude 

The spacecraft Is manually maneuvered to the separation attitude. 
At present, this attitude Is undefined. It may turn out that the 
separation attitude will be the same as the burn attitude and no 
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maneuver will be required. The procedures will be chanqed to 
reflect the correct separation attitude as soon as this attitude 
Is defined. 

The rate switch Is placed In the high position In anticipation of 
CM/SM separation. Low rates are not recommended for CM attitude 
control because of excessive RCS fuel consumption. 

5.3.17 CM/SM Separation 

CM/SM separation Is performed before exiting P41 In order that any 
velocity change imparted by the separation manei-ver will be In- 
corporated Into the onboard state vector and so that the crew may 
monitor any velocity change via the DSKY if desired. 

5.3.18 Maneuver to Entry Attitu de 

The CMP keys PROCEED to terminate P41 or P47, whichever Is running. 
Single ring RCS Is selected before maneuvering to the entry at- 
titude. The maneuver Is performed manually under SCS control. 

The control mode (e.g. acceleration command, rate command, or 
minimum Impulse) Is selected real time by the CDR with the only 
restriction being that the rate switch should be In the high posi- 
tion. Low rates are not recommended for CM attitude control 
because of excessive RCS fuel consumption. 

There is a possibility that POO (CMC Idling Program) may or may not 
be called before going to the Earth Orbital Entry Procedures. If 
called, POO will turn off the average g routine (quit processing 
accelerometer Inputs) and subsequent state vector Integration will 
be performed by the coasting flight Integration routine. The average 
g routine Is Inherently more Inaccurate than the coasting flight In- 
tegration routine, however. If the average g routine Is turned off 



the CM velocity changes resulting from CM RCS thruster activity 
do not get incorporated into the onboard state vector, A study 
is required in order to determine which procedure results in the 
more accurate onboard state vector. The procedures will be 
changed to reflect the recommendation of the Mission Planning and 
Analysis Division on this item when it becomes available. 
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^•4 BONCS/SCS rCS (InCLUOInA HYBRTO ) OCnAAIT pAOCEDhaES 


r PRTME PQNCS/SCS RC« < INCLUDING HVBRTn) OrOAAlT «>ROr.£DURES 


ALT/ 

T 



PROG/ 

F 


insL 

P_£XA 

■&£TlQN/ENm 

diSRlay. option/entries 


HSnUNPTTONSI 

(1) SCS-ON <rEOUTREO) 

i2) CMC IN DsKY idle PROGRAM IP.flOl tF C«C IS ON 

(3) procedures continue from tmf laSt proCeo«iAal step in Section a,? 


P.Al 1 CMP KEY RCS THRUSTING PRwO (VsTEAIE) 

CMC • AUTO REQUEST F 50 iG 

Preferred attituoe cfl»p'tV) xxx.xxoeo 

HXXtXXoEG 

XXX«XXOEG 

If $M GuRN only go TO fTEP 3 

•no 1 10 i 00 ? Separation preparation 

COR C0 SECS arm (2) • CLOSED 
CB SECS LOGIC (2) • CLOSED 
CR ElS (2) • CLOSED 

pRiM glt io rao*pull to bypass 

02 PlSS VLV-ON 
02 SM SUPPLY VLV*OFE 
car press pel <2)-R00KT/FNTRY 
CMP SM RcS PRIm PPPLNT U» - 

SM RCS PRIM PRPLNT TR f4)»GRAY 
after mSFN AOS 

COR SECS logic (BOTH) - ON (u^t 
REPORT LOGIC ARMfn 
after gO From msfn 
SE cS PyRO arm (2) . ON (uR) 

CMP PROP Dump • rcs cmo 
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r »RlMir PONCS/ScS »c$ < TNCLUOTNO hyBrIO) OEORBIT PBOCEOUBCS 

R 

<LT/ T 

pRM-» P V-N/ 

TIME P STA ACTton/EWTHY nUPLAY QPTinN/fNTRIEj 


KCy (VZSnItE) 

LOaO GIMRAl angler EQR CP 
PnRTION or BURN USING PAU DATA 

KEy REL RH - PUSH 


P 2l IT 
ALANK 
XNX«XX0E6 
XXXtXXOEG 


CmC-AuTO PFQUEST r So 18 

irxx.XXOEO 

XXX*XX0EQ 

XXXaXXOEG 

COR ATT SET TN.AOJUST TO oImBAL 

Angles por the c»* pobti-in of the 
Burn using pad oata 


G COR REJECT AUTO MANVR . 

KEy (V62E) N22-N20 ON ERR NOL 

select attitude control mOqE 
Compatible pith the magnItuoe 
or THE maneuver • e.q, rAte 
Command* acCEL Command oR* 
minimum Impulse and the 
JES iHEO Rates. 

USE recoroeo pad oata por 

R« Pa Ya 


PEkFORM maneuver mITH RHr. 

4 REJECT AUTO TRIM • 

select attitude control mOOE 
Compatible with the magnitude 
OF THE maneuver • E, 6 , rAtE 
command* ACCEL command oR« 
minimum Impulse and the 
desired Rates, 
perform maneuver with RHc. 

s Establish att hold 

CDR BMaO MODE(I) • ATTl RATE{ 
manual ATT 0 )«RATE CMO 
SC CONT • CMC* IF CMC. 0 N; 

otherwise scs 
CMC mode • auto or hold 

RAtE*LOW 
ATT OBO«MAx 


ACCEPT AUTO TRIt 
BMaO mode ( 3 )« 
RATE 2 
SC CONT-CMC 
CMC MOdE-AUTO 

proceed 

V06 NIR 
monitor auto 

TRIM 


CtT2912C3 
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C PRtMC PONCS/SCS PCS ( TNCLUOtNQ HVIpXD) OtOPiTT pPOCCOUPCS 
P 

ALT/ T 

PPOO/ t V*N/ 

UfiL > sta ,*CTia>!l/E>«Twt 2! 


lON/gMl 


•001 OS? 00 


CMP enter 
vox 
V6Y 

vez 


06 85 

VXXX.XPPS IE TTl < 30 
XXXX.XPPS SCC THEN OETT 

xxxx.xpps IS Slipped 


»00t0?t00 


•OOtOOtSS 


>00l00|30 


Ignition preparation 
check soreright star 

TMC pwfl • ON (UP) 

EMS mode • ST 8Y 
EMs EOnC • delta V SET 
SET delta V IND TO SM POpTtON 
Of burn 

EMr FUNC - delta V 


vox 

VOY 

vOZ 

THC • ARmEo 

RHC (B0T>4) • ARMEO 

LIMIT cycle • OFF 

ATt OBD-MIn 

FLT RCRO - record 

TAPE RCOR FW0»FWD 

EMS mode • AUTO 


blank 

blank 

blank 

16 8S 
XXXX.XFPS 
XXXX.XFPS 

xxxx.xfps 


thrust monitor 
Program p-at 
kEy (V37EA7E) 
AFfEP 15 SEC 
F lA 83 
DELTA V X 
DELTA V Y 

delta V Z 
check 

Components 
For pfPA BIAS 
Until thrust 
amlied 
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C PRIMf RONCS/SCS RCS ( TNCLUOTMO hvBrIO) OCORHTT pROCCOURCS 
R 

ALT/ T 

PROQ/ C V«N/ 

TIKE K STR actiqn/entpy display QRTIDN/ENTRIES 


flntootoo 7 Sm rurn 

vox 

VOY 

vOZ 

TMc-eURN Ems delta V TO zERO 
EVENT TIMER . RESET - STaRT 
IF SM BURN ONLY OO TO RTpR IJ 

• Cm/rm separation 

rate • high 

SC CONT - SCS 
LMP MN BUS TIE <2)«ON 
VMe am (P».0EP 

CMP CM/Sm SEP (ROTH) . On (Up) 

C/W CSm • CM 
COR CM RCS LOQtC-OEF 

PCs THaNER • CM (VERIFY) 

Q Establish att oisp for cm burn 

CMP kEy (V63E) ni7«N2o On fRp NOL 
COR IF CMC Failed 

•fOaI SELECT-1 op 2 
•FOaI SOUrcE-ATT set 
.att set-roc 

lo maneuver to cm burn ATTITuOe 

USE recorded pad OATA FOo 

R« p* Y« 

select attitude control mOoE 
Compatible with the magnitude 
Of the maneuver • E,«, rate 
Command f accel Command oR- 
minimum Impulse and the 
desired Rates. 

PERFORM maneuver with RMc 
By nulling err nfeoles. 

\\ Establish att control 
CDR roll* yaw • rate CMD 
pitch - ACC CMO 
rate • high 
ATT OEaDBAno . min 
LIMIT CTCLf - OFF 
FOaI scale - s/5 (OESiREo) 


F lO BS 
XXXX.XPPS 
VXXX.XFPS 
VXXX.XFPS 
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c »rim; poncS/scs acS ( incluotno MYSoin) oconetT ppoccdupcs 

ALT/ T 

PROO/ r. MmH/ 

JJllL P STA ACTtQN/eNTBY JTSPLAY ^ 


♦OOlOliAO 1? 


Pf*»/ORM Cm rCS burr 
BHC • l» InTTUTE COnttNdOuS 
NEG pitch 

RH* . 2 « Pulse plus pitch to 
Maintain attituue < eoat j» 

In 3 AXIS 

BURN VOZ To ZERO UNLESS CHC FAILED 
In which caSEI 

» 8 URN EmS delta V To PAj) VALUE OR 

until oEt*pao value 


13 perform HP CHECK 

CMP KEy (V 82 E) call OPRITAL PAoAMETER 

DISPLAY IR. 30 ) 
hA 
HP 
TFP 

check HP 

IF HP>PAO OATA* continue BURN 

Until hp<pao data 

PROCEED 

VECTOR components 
VGX 
VOY 
VGZ 

COR EMS mOoE - STRY 

EM$ funC-Opf 

THC • nEuTraL - LOCKED 

u maneuver to sm burn attituDe 

if CMC OFF 80 TO STEP l 5 

key IV 62 E) N 22 -N 20 ON ERR NOL 

uSe recorded pad oata for 

R* P« Y« 


F 16 44 
VXXX,XNM 
VXXX.XNM 
XXBXX M/S 


IF P *47 RUNNING 
F 16 88 F lA 83 
xxxx.xFPs Delta v x 
xxxx.xfps Delta v y 
xxxx.xFPs Delta v z 


select attitude CONTROL “OOE 
Compatible with the magnitude 
Of the maneuver • c. 6 . rate 
Command* accfl command oR« 
minimum Impulse and the 
desired Rates. 

perform maneuver with RMr# 

and null error needles* 


0^7 2 9 1960 
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c PRIMr R§NCS/SCS HCS ( INCI.UOINQ MyBpIO) OCORitT PROCCDURES 
% 

ALT/ T 

PftOO/ r. V.N/ 

U 3 SL. g.lia. ACTtON/ENTRY ntSPLAY QBTlQN/gNTRlgt 


lA LMP PEAO V6 RESIDUALS AND EMS OgLTA V 
To QROUNO 

IF hybrid HU«H 60 TO STEP l6 


lA maneuver To separation atTituoe 

COP SC CONT-SCS 

select attitude control mOoE 
Compatible with the haOnItuoe 
O p the maneuver • E,6. pAtE 

CoMHANO* ACCEL COMMAND O*’ 

MINIMUM Impulse and the 
desired rates, 
perform maneuver with RHr* 

man ATT (3) -rate CMO 
rate-high 

IT Cm/SM separation 

COR CB SECS arm (2) - CLOSED 
CB SECS LOGIC (2) • CLOScO 
CB ELS (2) - CLOSED 
PRiM GLT To rad-pull to pYPASS 
02 PlSS VLV-ON 
02 SM supply VLV-OFF 
CAq PRESS REL (2 ) -BOOST/fNTRY 
CMP SM RcS PRIm PRPLNT U) - On 

SM RCS PRIm PRPLNT TR (A^-ORAY 
after MSFN AOS 

COR SECS L06IC (BOTH) - ON (u^) 

REPORT LOGIC ARMEO 
after go Foom MSFN 
SECS PyRO arm (2) - ON <U^) 

CMP PROP DUMP - RCS CMO 
LMP MN Bus TIE (2) -ON 
VHP AM (2) -OFF 

CMP CM/SM SEP (BOTH) - On (Up) 

C/W CSm - CM 
COR CM RcS LOGtc-OFF 

RCS TRaNFR - CM (VERIFY) 

lA maneuver to FNTRY ATTITIIDP 

CMP proceed P 3T 

CMP fTl RCOR • OFF (CENTE») 

COR AUTO RCS SpL A/C ROLL (A) -OFF 

AUTO RCS Sei. CMl (G)-"NA OR MNR 
AUTO RCS SEL CM2 (6)-')FF 
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f 


'i; 


i 


! 

i 

f 

I 

5* 

I 

i 


c prime PflNCS/ScS RCS ( INCLUDlNt MYlfflO) OCORBIT PROCCDURCS 
R 

*LT/ T 

PR 08 / E V»N/ 

IXfiC £,.m *C.TlON/BMTai ntiPLk^ OETION/ENTRIEI 


USE recorded pad data POs 

R* P« V* 

CDR select attitude CONTROL mOoE 

Compatible with the maonItude 
or THE maneuver - E.o, qate 
Comm* NO, accel Command dR 
MiNiMiM Impulse. 
rate«hioh 

PERFORM maneuver WITh PHC* 

CMP (KEV /00 NOT KEY) rtOE (TBd) 

80 To EARTm ORBITaL EnTRy procedures (SECTION 6 .?) 


) 
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6.0 EARTH ORBITAL ENTRY 


6.1 Entry Major Events 

This section will be Included at a later date. 
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I, 

s 
i 

i 

1- 6.2 T!WTOY PRftfiff.ruBff.a 

' 6.2.1 ENTRY PREPARATION PROGRAM P-6l 


S 

T 

PROG E V'N REGISTER 

TIME P STA ACTION/ENTRY DISPLAr DISPLAY 


I 



{ 

f 


i 


t 


1 


1 Entry Preparation Program P-61 

CMC - ON (req) 

IMU - ON (req) 

3CS - ON 
CMC ATT - IMU 
6.05G sw - OFF 
P-6l CMP Key V37E61E 

(Select at end of deorblt) 

(State Vector Integration 
Rou R-41) 

COMP ACTY LT - FLASHES 
every 2 seconds 

COMP ACTY LT - OUT (R-41 complt) 

Program bl displays 

IMPACT LAT (+north) F 06 61 XXX .XX DEG 

IMPACT LONG (+east) XXX.XX DEG 

HDS OP/DN (-hip) -f/-00001 

CMP PROCEED 


Entry data 

Gmax,Vpred, Gamma El 

IMP Record values 


F 06 60 XXX.XX G 

XXXXX. FPS 
XXX.XX DEG 


CMP PROCEED 

RTGO,VIO,TFE F 06 63 XXXX.X NM 

XXXXX. FPS 
XXBXX M/S 

IMP Record 


CMP PROCEED 

(DSKY DISPLAYS P-62) 

2 Separation & Preentry Maneuver Program P-62 

P-62 CMP DSKY Displays P-62 

Request CM/SM Separation F 50 25 00041 


CMP PROCEED 

Program displays 
IMPACT LAT (-tnorth) 
IMPACT LONG (-feast) 
HDS UP/CN (-Hip) 


F 06 61 m.XX DEG 
XXX.XX DEG 
+/-00001 


OPTION/ENTRIES 


Key V25E 
Load desired 
values 


Poss prog alarms 
142761426-RESET 
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V-M KICISTat 

STA ACTIOM/EMTRY DlgftAT DISMAY 

CMP PROCEED 


(FIimI attitude 06 22 

R.P.Y ) 

UQ* Record postburn data from GMD 
Roll gmbl angle at 400K ft 
RTGO (0.05G) 

VIO (0.05G) 

RET 0.05G 
BBA 

RET RB (retro elapsed tine of 
reverse bank angle) 

RET 0.2G 
Down range error 
RET BBO (retro elapsed time of 
blackout) 

RET EBO (retro elapsed time of 
end blackout) 

RET DROG 

CDR*EMS FCN - CW TO RNG SET 
*Set Rng Counter for RTGO 
*EMS FCN - VO SET 
*Allgn scroll VO to VIO 
*EMS FCN - ENTRY 
*EMS MODE - MAN at RET of 0.05G 
*ATT deadband - MAX 
*RATE - HIGH 

ORDEAL PITCH (HDS-UP) 203" 

ORDEAL PITCH (HDS-DN) 157" 

CMP Monitor DSKY - Display of P-63 


3 Entry Initialization Program P-63 

*Horlzon Check 

P-63 CDR *BMAG MODE (3) - RATE 2 

(In proper roll attitude) 

*MAN ATT ROL - ACCEL CMD 
*MAN ATT P AND Y - RATE CMD 

CMP Monitor DSKY - Display of P-63 

G,VI,R TO TARG (-i-over shoot) 06 64 XXX.XX G 

XXXXX. FPS 
XXXX.X MM 

CMP *Mote R3 (approx.) agrees with EMS 
range counter at RET of O.OSG 
At RET O.OSG IMS MODE-MAN 
CDR*0.05G sw - ON (up) 

*QfS ROLL - ON (up) 

CMP Monitor DSKY - Display of P-64 


XXX.XX DEG 
XXX.XX DEG 
XXX.XX DEG 


S 

T 

PROG E 
TP . P 


0PTI0II/ENTRI18 

Key V2SE 
Load new data 


Use backup chart 
If GMD data not 
available 


Use GMD data 
only 


Called when S/C 
+X within 45° 
of V vector 


P-64 auto at 
O.OSG 


OCT 2 9 1968 
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3TA ACTION/EHTRY 


V-n REOISISR 

DISPIAY PISPLAY OPTIOH/EmiES 


Post 0.05 0 Program P-64 
CMP Monitor DSKY - Display 
BETA, VI, H DOT 


*Ply Lift Vector up until 
RET 0.2G time, then BBA 


06 68 XXX. XX DEG 
XXXXX. PPS 
XXXXX. PPS 

Lift down til IG 
if RCS Deorblt 


CMP Monitor DSKY - Display of P-6? 

Entry Final Phase Program P-67 
(Entry DAP Control Mode) 

BETA 06 66 XXX.XX DEG 

CROSS RANGE ERR XXXX.X NM 

DOWN RANGE ERR XXXX.X NM 

Compare R3 with Gnd and/or 
chart data 


P-6? auto at 0.2G 


PUSd-VERB pb 
To Hold Diapl 
then KEY RLSE 


CDR At RET 0.2G PGNCS (comp) 
Verified 


CDR PGNCS/Go - Fly PGNCS (DAP) 

MAN ATT ROLL - RATE CMD 
SC CONT - CMC 

*Mon RSI and FDAI roll and R3, 
When R3 0, CMC commands 
*Mon QIS g-onset line 
AEstabllah Comm W/Gnd as soon 
as possible 


SCS/If PGNCS 
(comp) no go 
fly EMS 

If RCS Deorbit 
lift vector down 
until l.OG 


When V REL - 1000 FT/SEC (65K') 

RTGO F 16 67 XXXX.X NM 

LAT (+N0RTH) XXX.XX DEG 

LONG (-fEAST) XXX.XX DEG 

IF R — , L UP. IF R L DN. 


CMP *Monltor Altimeter 


ALL *Go to Earth Landing Phase at 50K* 


OCT 2 9 1968 
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6.3 BACKUP ENTRY PROCEDURES 

6.3.1 EMS FLIOIT TECHNIQUE 


P-67 


STA ACTION/ENTRY DISPLAY DISPIAY 0PTI(»/ENIR1ES 


CMP 


Monitor DSKY - Display of P-6? 


BETA 

06 66 XXX.XX DEO 

PUSH-VERB pb 

CROSS PANCS; ERR 

xm.x NM 

To Hold Displ 

DOWN RANGE knK 

Compare R with Gnd and/or 

xm.x NM 

then KEY RLSE 

chart data 




2 CDR AT RET 0.2G PCWCS (COMP) 
verified 


3 CDR PCaiCS/No Go - Fly EMS 
Technique : 


A. ROLL TO -BBA 

B. At tiae to reverse bank 
(TRB), roll from -BBA 
to +BBA. 

C. Pilot adjusts +BBA so 
range potential lines 
and range -to- go counter 
are in agreement. 

U CDR Mon RSI and FDAI roll 

Establish Comm W/Ckid as soon 
as possible 

5 CMP Monitor Altimeter 

6 ALL Go to Earth Landing Phase at 5QK' 
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6 . 3.2 BBA FLIfflT TECHNIQUE 


S 

T 

PROG E 
TIME P 


ACTION/ENTRY 


V-N REGISTER 
DISPLAY DISPLAY 


OPTION/E^ITRIES 


CMP Monitor DSKY - Display of P-67 
BETA 

CROSS RANGE ERR 
DOWN RANGE ERR 
Compare R3 with Gnd and/or 
chart data 


06 66 XXX.XX DEG PUSH-VERB pb 

XXXX X NM To Hold Dlspl 

XXXX*X NM then KEY RLSE 


2 CDR Maintain -BBA until time to 

reverse bank angle (TRB) 

3 CDR Fly +BBA till drogue deploy 

Maintain BEF 
Mon RSI and FDAI roll 
Establish Comm W/Gnd as soon 
as possible 

4 When V REL - 1000 FT/SEC (65K’ ) 


RTGO F 

lAT (+NORTH) 

LONG (+EAST) 

If Rl— , L UP, If Rl»f, L DN. 


F 16 67 XXXX.X NM 
XXX.XX DEG 
XXX.XX DEG 


5 CMP Monitor Altimeter 


6 ALL Go to Earth Landing Phase at 50K' 
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8.2 EARTH ORIITAL DEORIIT BURN PAD 
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1.3 EARTH ORBITAL ENTRY PAD 
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rRY UPDATE (PRERURN) 
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X 
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X 

X 
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X 

X 
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■ 
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AV TO 

X 

X 

X 




X 

X 

X 


L_ 


R 400 K 
P 400 K 
Y 400 K 

X 

X 

X 




X 

X 
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■ 

X 

X 

X 




X 

X 
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■ 

■ 

■ 
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+ 






RTOO .OSO M 

VI .OSO 







4 



"1 



X 

X 





X 

X 

”1 

11 



RET .OSO 









.... 




lAT 47 

LONO 













IT 

X 





X 

X 





Qomiiim 









■ 

■ 
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R 

L 





R 

L 





SANK ANOLE 
RET RO 

X 

X 





X 

X 


■ 

■ 

■ 

X 
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X 

X 


n 

1 


RSTOBO 

RETEBO 

RETDROO 

X 

X 





X 

X 

1 

■ 

■ 


_x_ 

X 





X 

X 

1 

1 


! 




ENTRY 

UPDATE (POiTI 

lURN) 

X 

X 

X 




X 

X 

X 




R 400K 

+ 






+ 






RTOO .OSO 41 

VI .OSO 

+ 






4 




■ 

■ 

X 

X 





X 

X 


■ 

■ 


RET .OSO 

X 

X 





X 

X 





RET .00 

ORE 44 













R 

1 





R 

L 





RETRB 

X 

X 





X 

X 
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T 

X 
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□ 
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